Objective-Exercise training has been shown to increase regional blood flow capacity among muscle fibers that experience increased activity during exercise. The purpose of this study was to test the hypothesis that the increased blood flow capacity is partially the result of increases in arteriolar density (number of arterioles/mm 2 of tissue) specifically in skeletal muscle tissue with the largest relative increase in muscle fiber activity during training bouts.
skeletal muscle fiber type composition, muscle fiber recruitment patterns during exercise, distribution of blood flow within and among muscles, and anatomy of skeletal muscle vascular beds. Muscle fiber type composition appears to impart fundamental differences in the biological strategy for vascular adaptation in skeletal muscle (34, 36) .
Skeletal muscle is a complex tissue composed of fibers that can be grouped into 3 general phenotypes based on their contractile and metabolic properties (43) : Slow-twitch oxidative (SO) fibers, Fast-twitch, glycolytic (FG) fibers, and Fast-twitch, oxidative, glycolytic (FOG). The remarkable matching of vascular structure and function to muscle fiber characteristics, within skeletal muscle, has been demonstrated for a number of mammalian species, ranging from rat to man (2, 16, 32, 43) . The influence of muscle fiber type composition on vascular function in skeletal muscle and the relationships among muscle fiber type, oxidative capacity, vascularization, capillary exchange capacity, mechanisms of vascular control, muscle fiber recruitment patterns during exercise, and regional distribution of blood flow within and among muscles during exercise are well recognized (3) (4) (5) (6) (7) (8) 11, 20, (24) (25) (26) (27) (28) (29) (30) (31) (32) 37, 38, 48, 49) . During an acute bout of exercise the increase in muscle blood flow: 1) is distributed heterogeneously within and among skeletal muscles (26, 30, 32) , 2) is related to muscle fiber type and muscle fiber recruitment patterns (25) (26) (27) 30, 32 ) and 3) changes within and among muscles over time during sustained submaximal exercise, due to changes in muscle fiber recruitment patterns (12, (25) (26) (27) 29, 30, 32) . We have established that chronic exercise training modifies the relationships among fiber type, recruitment patterns and exercise muscle blood flow (7, 31, 45) due to training-induced increases in blood flow capacity that are concentrated in the muscle tissue having the greatest increase in activity during each training session (7, 14, 15, 31, 35, 44, 45) .
Integration of current evidence indicates that training-induced vascular adaptation alters the determinants of skeletal muscle vascular resistance by at least two primary mechanisms: 1) Altered vasomotor reactivity of arteries and arterioles and 2) Structural remodeling of the arterial tree. A number of studies demonstrate that exercise hyperemia in skeletal muscle is altered by exercise training (7, 21, 22, 30) . Recent evidence suggests that changes in control of vascular resistance contribute only modestly to increased blood flow capacity in skeletal muscle (34, 36) . These results led us to focus on the role of structural remodeling of the microvascular arterial network plays in increases in blood flow capacity.
It seems reasonable to propose that muscle fiber-type interacts with fiber recruitment patterns during exercise so that the distribution of adaptive changes induced by training vary with the type of training preformed. For example, high intensity exercise (high speed, uphill running) has been shown to produce the greatest relative increase in contractile activity in fast-twitch, white skeletal muscle, like the white portion of the gastrocnemius muscle (13) (26) . Following interval sprint training (IST), white gastrocnemius muscle exhibits the largest relative increase in oxidative capacity (13) , capillary density (15) and blood flow capacity (31, 44, 45) . In contrast, endurance exercise training (ET) has been shown to produce the greatest relative increase in contractile activity in the soleus (S) and red portion of the gastrocnemius muscle (Gr). Importantly, the Gr muscle also exhibits the largest relative increase in oxidative capacity (13) , capillary density (15) and blood flow capacity of the extensor muscles examined in rats following endurance exercise training (31, 44, 45) . We previously tested the hypothesis that changes in blood flow capacity result from changes in capillarity within and among muscles (14, 15) . Although we found that capillarity increases in the soleus and red portion of the gastrocnemius muscles in EX rats and that capillarity is increased only in the white portion of the gastrocnemius muscle in IST rats (14, 15) , the limited magnitude of these changes indicate that increases in blood flow capacity of in these muscle tissues following EX and IST training are not mediated solely by increased capillarization (15, 45) . Given these observations, the purpose of this study is to test the hypothesis that changes in arteriolar density (number of arterioles/mm 2 ) contribute to regional increases in blood flow capacity in soleus muscle and within the gastrocnemius muscle and that exercise training induces increases in arteriolar density in muscle tissue with the greatest relative increase in fiber activity during training bouts. Thus, our hypothesis was that ET would increase arteriolar density in soleus and red gastrocnemius and that IST would increase arteriolar density in the white portion of gastrocnemius muscle.
METHODS

Animals
Male Sprague-Dawley rats (weight 441±7g) were obtained from Harlan Inc. in groups of 25. Rats are ideal for these studies due to the fact that the different types of skeletal muscle fibers are distributed in a highly stratified manner throughout their limbs. This makes possible the analysis of relationships with muscle fiber type composition of muscle. Veterinary care was provided by the Office of Animal Resources (OAR) and the College of Veterinary Medicine faculty at the University of Missouri. Animals are observed daily by the OAR staff. Animals were housed in pairs in temperature (24 °C) and light (12:12 hour light:dark) controlled rooms. Rat chow and water were available ad libitum. Treadmill training was performed by highly motivated veterinary or pre-veterinary students who insured that the rats receive proper care. All procedures were conducted and all animal care fulfilled the Principles for Use of Animals and the Guide for the Care and Use of Laboratory Animals as approved by the Institutional Animal Care and Use Committee of the University of Missouri.
Experimental Design
We used two different training programs that concentrate increased fiber activity during exercise to different areas of the gastrocnemius muscle tissue: 1) Endurance training (ET), which increases activity in high-oxidative muscle tissue (FOG and SO) of red gastrocnemius and 2) Interval sprint training (IST), which increases activity in low-oxidative (FG) white gastrocnemius muscle tissue. Because our hypothesis is that the patterns of structural vascular adaptation are not the same in these two types of exercise training, we compared and contrasted regional changes in arteriolar density of these two different training programs to reveal and differentiate patterns of adaptation within the gastrocnemius muscle. Our hypothesis was that exercise training induces increases in arteriolar density in skeletal muscle tissue with the greatest increase in activity during training bouts.
We used sets of four (4) groups of 10 rats: ET, endurance sedentary (E-SED), IST and IST sedentary (I-SED). At the end of the training programs the rats were anesthetized and the muscle tissue was perfusion fixed and the tissue analyzed for arteriolar density as described below.
Endurance Training Program-Over a 10 wk period rats were trained on the treadmill using a program modified after Dudley et al. (13) as described by Hood and Terjung (17) . This training program has been demonstrated to produce approximately 50 % increases in oxidative capacity in high oxidative extensor muscles (13) . One to two wks following delivery from the breeder, 25 rats began to run for 5-10 mins, 5 days/wk at a speed of 30 m/min, 0 incline. After 1 wk the 5 rats that did not easily adapt to treadmill exercise were removed from the study. The remaining rats were randomly divided into 2 groups of 10 rats. The E-SED group was restricted to their cages and placed on the treadmill with no exercise 5 days/wk while the ET group continued the training program. The duration of running and treadmill grade were increased gradually until by 3-4 wks the rats ran at 30 m/min, up a 15 % grade, for 60 min, 5 days/wk. The ET rats continued training at this intensity until the time of study (total training time of 10-12 wks).
Interval-Sprint Training Program-One to two wks following delivery from the breeder, 25 rats began to run for 5-10, 5 days/wk at a speed of 30 m/min, 0 incline. After 2 wks the 5 rats that did not easily adapt to treadmill exercise were removed from the study. The remaining rats were randomly divided into 2 groups of 10 rats. The I-SED group was restricted to cages while the other IST group continued the training program. The duration of running and treadmill grade are gradually increased until by 3-4 wks the rats were able to run 6 alternating bouts of 2.5 min running, at 60 m/min, up a 15 % grade, and 4.5 min rest between bouts, 5 days/wk. The IST rats continued training at this intensity until the time of study (total training time of 10-12 wks). This training program has been demonstrated to produce approximately 50 % increases in oxidative capacity, increased blood flow capacity and increased capillarity in FG extensor muscles (15, 31, 44, 45) .
Citrate synthase assay-After euthanasia, samples of white, red portions of the vastus lateralis muscle, the vastus intermedius muscle were sampled. Muscle samples were frozen in liquid N 2 and stored at −70 °C until processed. Citrate synthase activity was measured from whole muscle homogenate using the spectrophotometric method of Srere (47) .
Fixation and Specimen Processing for Histological analysis-
The hindlimb muscle of rats were prepared and collected for measurements of arteriolar density. The limbs were fixed at a 90 degree angle at the ankle. The rat hindquarters were prepared and one iliac artery perfused with 20 mls of heparinized saline at a pressure of 150 mmHg followed by infusion of saline/Lidocaine (0.88 ug/g) (31, 33) . Arterial pressure was monitored from a side branch. Formalin was then perfused through the tissue for 3 hrs or until 150 ml of formalin had passed through the muscle tissue. Perfusion pressure during fixation was maintained at approximately 100 mmHg pressure. After fixation the soleus and gastrocnemius muscles were removed and sliced at mid-belly orthogonal to the long axis. After dehydration through a graded series of alcohol washes, tissues were embedded in paraffin. Five μm sections were cut with an automated microtome (Microm), floated onto positively charged slides (Fischer), and stained with standard hematoxylin and eosin and Verhoeff's elastic stain (41) to define internal elastic lamina of the larger arteries and veins.
The areas for red (Gr), mixed (Gm), and white (Gw) portions of the gastrocnemius muscle were determined using published criteria and direct visualization of the white portions of the cross-section as illustrated in figure 1A and B. The entire cross section of soleus was examined. For each artery in the area of study, inner, outer, diameter and wall thickness were measured using the Spot Imaging software with a Spot Insight color digital camera mounted on an Olympus B-Max 60 light microscope. The area of tissue analyzed was measured with ImagePro Plus software and arteriolar density (number/mm 2 ), percentage artery area, and total artery area were calculated. Arteries were evaluated at 400X. Vessels larger than 8μm with smooth muscle layers were considered to be arteries, arterioles, veins and venules. Differentiation of arteries and veins was made on the basis of a number of factors including presence of internal elastic lamina and smooth muscle in the wall. Vessels without elastic interna and with smooth muscle present in the wall, that could not be differentiated by this method, were classified as arteries and veins on the basis of the ratio of wall thickness/lumen diameter with the smaller ratios characteristic of veins as shown in figure 1C . Arterial numerical, volume and length densities were calculated. In addition arteries were divided into categories by size (internal diameters) including >25μm, 20 to 25, 16 to 20 μm, 12 to 16 μm, 8 to 12 μm, and 6 to 8 μm. We assumed that vessels are cylindrical in transverse section. Arteriolar density was not measured in soleus muscle from IST rats because previous results indicate that IST does not alter oxidative capacity, blood flow capacity, or capillarity of the soleus muscle (13)(15) (31, 44, 45) . Data Analysis and Statistics-A one way analysis of variance was used to compare various parameters within muscles or tissues across conditions and to compare a parameter (arteriolar diameter, arteriolar density, or wall thickness) across muscles. Differences among treatment means were evaluated with Duncan's new multiple-range test as described previously (3) (4) (5) (6) (7) (8) 11, 20, (24) (25) (26) (27) (28) (29) (30) (31) (32) 37, 38, 48, 49) . A multivariate analysis was used to compare means across muscles for different groups. Differences will be considered significant when p < 0.05.
RESULTS
Efficacy of Exercise Training
Both ET (422 ± 7 g) and IST (389 ± 5 g) rats had body weights smaller than E-SED (498 ± 5 g) and I-SED (431 ± 9 g) rats. Heart weights of ET (1.42 ± 0.07 g), IST (1.44 ± 0.07 g), E-SED (1.43 ± 0.04 g), I-SED (1.43 ± 0.04 g) rats were similar whereas heart weight/body weight ratios were increased in both ET (3.16 ± 0.05 g/kg) and IST (3.70 ± 0.15 g/kg) compared to their respective sedentary values (E-SED = 3.04 ± 0.16 g/kg, and I-SED = 3.31 ± 0.09 g/kg, SED). Oxidative capacity of the red portion of the vastus lateralis and the vastus intermedius muscle were increased in ET rats while there was no significant change in the white portion of the vastus lateralis. In contrast, oxidative capacity of both the red and white portions of the vastus lateralis muscle was significantly greater in the IST rats compared to I-SED values while there was no significant change in the oxidative capacity of the vastus intermedius muscle of IST rats. These results indicate that both ET and IST rats underwent the expected adaptations to this training program (15, 31, 44, 45) .
Arteriolar Density after Endurance Training
Endurance training increased arteriolar density in both the Gw and Gr (Figs. 2-3 ). In the soleus muscle arteriolar density was only increased 12 % and this increase did not attain statistical significance (Fig 4) . Only arteriolar density was increased in the Gr (Fig 3) and arteriolar density, mean arteriolar area, and total arteriolar area were increased in Gw of ET rats (Fig 2) . Although arterial wall thickness was greater in S and Gr than Gw, endurance training did not alter wall thickness in any muscle tissue examined.
The increase in arteriolar density in Gw caused by ET appeared to be the result of an increase in the number of arterioles in the size range of 8-20 μm diameters, not in the smallest arterioles or arterioles larger than 25 μm (Fig 5) . In contrast, in Gr muscle tissue, the increase in arteriolar density with ET was the result of an increase in the number of arterioles of larger diameter (16 to > 25 μm diameter) (Fig 6) . Although Gw tended to have a greater percentage of small arterioles than does Gr muscle, the % of arterioles in the 6 size ranges were not significantly altered by endurance training (Figs. 5 & 6) . ET did not alter the density of any size arteriole examined in the soleus muscle (Fig 7) . Of interest, the soleus seemed to have a small % of arterioles in the 6-8 μm diameter size and then a relatively uniform distribution of arteriole size from 8 to 25 μm diameter (Fig 7) .
Arteriolar Density after Interval Sprint Training
IST did not alter arteriolar density, % artery area, total artery area, or wall thickness in either the Gw or Gr muscle tissue (Figs. 8 and 9 ). IST did not significantly alter the number of arterioles in any size range examined in either Gw or Gr muscle (Data not shown).
Discussion
The results of this study reveal that endurance exercise training stimulates increased arteriolar density in both red and white portions of the gastrocnemius muscle. The increase in arteriolar density of Gw was focused in the smaller arterioles (diameters of 8-20 μms) where as in the red potion of the gastrocnemius muscle the increases were seen in arterioles greater than 16 μm diameter. In Gw muscle 60 to 70 % of arterioles were of 8 to 16 μms in diameter where as in Gr muscle, 60 % of the arterioles were larger than 25 μms in diameter. Of interest, the relative percentage of arterioles in each size category remained the same in both Gw and Gr muscle of E-SED and ET rats (Figures 5 and 6 ). This suggests that arteriolar growth occurs in a manner that preserves the distribution of arteriolar size in the arteriolar networks of both Gw and Gr during remodeling of the arteriolar network in response to ET. This suggests that this network feature of the arteriolar tree in these two kinds of muscle tissue is important. In contrast to these effects of endurance training, interval sprint training did not alter mean arteriolar density or the density of any size of arterioles, in either portion of the gastrocnemius muscle. Our hypothesis was that exercise training induces increases in arteriolar density in muscle tissue with the greatest relative increase in fiber activity during training bouts so that endurance exercise training would produce increases in arteriolar density in S and Gr and that interval sprint training would increase arteriolar density in the white portion of gastrocnemius. Results only partially support our hypothesis. To put these data in context it is important to consider what is known about training induced changes in blood flow capacity and skeletal muscle capillary beds in these tissues.
Exercise Training Induces Non-uniformly Distributed Capillary Angiogenesis
Previous results indicate that exercise training-induced angiogenesis of capillaries within and among skeletal muscles of rats is greatest in the muscle tissue with the greatest relative increase in fiber activity during training bouts as are the regional increases in oxidative capacity (1, (13) (14) (15) 23, 31, 44, 45) . Our detailed analysis of three different types of exercise training on capillarity in different regions of the gastrocnemius muscle and soleus muscle revealed that exercise training-induced adaptations of capillary supply and mitochondrial content are spatially coupled in the gastrocnemius muscle so that the regions that exhibit increased oxidative capacity also exhibit increased capillarity (14, 15) . Thus, capillary supply is increased in Gr but not in Gw by endurance training where as capillary supply is only increased in Gw by IST. While these adaptations of blood flow capacity, capillary supply and oxidative capacity are coupled spatially within and among muscles, the magnitude of adaptations are not tightly coupled. For example, oxidative capacity is increased nearly 3 fold by IST in Gw whereas blood flow capacity is only increased 2 fold and capillary supply by 20 % (1, [13] [14] [15] 23, 31, 44, 45) .
Exercise Training Induces Non-uniform Changes in Regional Blood Flow Capacity
Exercise training-induced adaptive changes in blood flow capacity also appear to be coupled to changes in muscle oxidative capacity in the gastrocnemius muscle but not in the soleus muscle (15, 23, 31) . Indeed, results indicate that, blood flow capacity does not appear to be consistently coupled to capillarity or mitochondrial content within and among skeletal muscle (14, 15, 23, 31, 44, 45) . For example, ET produces a nearly 2 fold increase in blood flow capacity of S muscle while capillary/fiber ratio is not altered. Importantly, results also indicate that increases in blood flow capacity can not be fully explained from changes in capillarity or known changes in control of vascular resistance (14, 15, 23, 31, 44, 45) . These previous observations suggest that training-induced arteriogenesis and/or remodeling may play important roles in the increases in blood flow capacity (14, 15, 23, 31, 44, 45) . Present results indicate that increased arteriolar density stimulated by endurance exercise training could play a role in the increases in blood flow capacity in both red and white portions of the gastrocnemius muscle but not soleus muscle. These data are not consistent with our hypothesis that the greatest increase in arteriolar density would occur in the S and Gr muscle tissue as endurance training doubled arteriolar density in both Gr and Gw muscle and did not alter it is S (Figs 2-4) . In contrast to the similar increase in arteriolar density of Gr and Gw seen with endurance training in the present study, Gute et al. (14) reported that endurance training increased capillary density by 50 % in Gw muscle and by 27 % in Gr muscle. Thus, endurance training appears to increase both arteriolar and capillary density throughout the gastrocnemius muscle and the increase in arteriolar density is not greater in the Gr than Gw. In contrast, available results indicate that endurance exercise training increases soleus blood flow capacity with out altering arteriolar density or capillarity. Given these results, the report that endurance training produces greater increases in Gr blood flow capacity than in Gw suggests that adaptations in vasomotor control of resistance may be a major influence in increased blood flow capacity of Gr with ET (33). This conclusion is consistent with results from McAllister et al (36) demonstrating that endurance training increased endothelium-dependent dilation in fast-twitch, oxidative, glycolytic skeletal muscle. This combined with increases in arteriolar density (present results) and capillary density (14, 15) In Gr produce increase blood flow capacity in Gr and Gm muscle (23, 45) .
Our hypothesis was that IST would result in increased arteriolar density in Gw muscle. This hypothesis was based on reported increases in blood flow capacity (31) and capillary density in Gw muscle of IST rats (14) . Present results indicate that IST did not alter arteriolar density in either Gw or Gr, counter to our hypothesis. These results suggest that the increase in blood flow capacity in Gw produced by IST is the result of increased capillary density (14) and increased dilator capacity of the resistance arteries that provide blood flow to this tissue (34) . As above, this result is consistent with recent results demonstrating that IST produced increased endothelium-dependent dilation in Gw muscle (34) .
Exercise Training Induces Non-uniform Changes in Control of Vascular Resistance
We recently examined the effects of ET and IST on endothelium-dependent dilation and endothelial phenotype of arteries perfusing gastrocnemius and soleus muscles of rats (34, 36) . In both studies we found that the distribution of training-induced adaptations of endothelial function in the arteries that perfuse Gw were dramatically different following IST (34) and endurance training (36) . After IST, endothelial function, eNOS expression, and smooth muscle function were altered in some arteries (34) but the adaptations were distributed non-uniformly. Endothelium-dependent dilation stimulated by acetylcholine (ACh) was increased specifically in Gw muscle (34) . Similarly, ACh-induced dilation was enhanced in Gw 2A arterioles not Gr 2As. Further, in Gw 2As and 3As spontaneous tone, and sensitivity to stretch, phenylephrine, and sodium nitroprusside were not altered by IST. Some arterioles in Gw muscle and the gastrocnemius feed artery exhibited increased eNOS content (34) .
In contrast to these result in IST rats, endurance trained rats exhibited increased ACh-induced dilation in Gr and mixed portions of the gastrocnemius, not in the S or Gw (36). ET did not alter ACh-induced dilation is isolated arterioles from S, Gr, or Gw but flow-induced dilation was increased in 2A arterioles from Gr. The eNOS content of 2A, 4A, and 5A arterioles from Gr muscle was increased by ET where as eNOS content was not altered in arterioles from Gw muscle (36) . A key observation of both of these studies is that changes in vasodilator and vasoconstrictor properties of resistance arteries and arterioles in the arteriolar trees of the gastrocnemius muscle are altered, non-uniformly by both ET and IST (34, 36) . These studies demonstrate that the effects of training on endothelium and smooth muscle of skeletal muscle arterial trees are non-uniform.
Caveats and Experimental Problems
The morphometric approach used in this study focuses attention on arteriolar density of the small arterioles. Larger arterioles rarely appeared in the tissue sections. Thus, our results do not allow conclusions about the effects of training on resistance arteries and arterioles of diameters larger than 50 μm diameter. Available information does not indicate that endurance training alters the size of larger arterioles in soleus muscle as Jasperse and Laughlin reported that ET did not alter the number or diameters of soleus feed arteries (18) (19) . In gastrocnemius muscle, there is evidence of structural adaptation in larger resistance arteries with both types of training. For example, we reported that 3A arterioles in Gw muscle of IST rats were significantly larger in diameter (96 ± 8 μm) than those from SED rats (73 ± 4 μm) (34) . Also, rats McAllister et al. reported that 1A arterioles (which provide blood to both Gr and Gw muscle) were larger in diameter (257 ± 10 μm) in ET rats than 1A arterioles from SED rats (224 ± 5 μm) and Spier er al. reported similar increases in diameter of 1A arterioles in the lateral head of the gastrocnemius muscle from ET rats (46) . Although 1A and 2A gastrocnemius arterioles tended to be of larger diameter in ET in our previous study, the differences were not significant (34) . Thus, we conclude that available evidence suggests that, even in these larger resistance arteries and arterioles exercise training-induced structural adaptation in skeletal muscle arteriolar trees occurs in a non-uniform manner. A different technical approach will be required to fully address the question of the effects of training on the larger arterioles in these muscle tissues.
We did not anticipate that adaptations in arteriolar density would not reflect reported adaptations of capillary density (14, 15) in these muscles. The different spatial patterns of adaptation of capillarity and arteriolar density in skeletal muscle suggests that exercise-induced stimuli for arterial remodeling (functional and/or structural) are different than those for capillary angiogenesis. There is considerable evidence that, in rat skeletal muscle, the anatomical processes by which new capillaries form (sprouting and/or intussusception) are substantially different than the process by which new arterioles form. Indeed, Price and Skalak (39, 40) have shown that during normal maturation and in response to chronic prazosin treatment, new arterioles form when capillaries become invested with smooth muscle. However, the role of "capillary arterialization" in vascular adaptation induced by exercise training in skeletal muscle has not been established. Present results do not reveal mechanisms responsible for the spacial differences in structural vascular adaptation associated with different types of exercise.
Understanding the different strategies for vascular adaptation in skeletal muscle composed of different fiber types requires an appreciation of changes in arterialization and arteriolar density produced by training. Present results indicate that increased arteriolar density in high-oxidative and low-oxidative fast muscle (gastrocnemius) contributes importantly to increased blood flow capacity in endurance training but not IST. Thus, current results support the hypothesis that increases in blood flow capacity in gastrocnemius muscle are the result of a mixture of increased arteriolar density, increased capillarity, and changes in control of resistance (14, 15, 23, 31, 44, 45) .
In conclusion, as we entered into these experiments we conceived that the biologic strategy for vascular adaptation to training involved a mixture of angiogenesis of arteries, capillaries and veins and altered control of vascular resistance in skeletal muscle tissue undergoing adaptation. Our results indicate that fiber recruitment patterns during exercise and muscle fiber type composition interact with exercise intensity/duration to provide graded adaptations through each of these mechanisms within the arterial tree of skeletal muscle. In the light of these results it seems possible that each type of skeletal muscle (fast red, fast white, slow) can adapt via graded changes in capillarity, arteriolar density, and vascular control processes (14, 15, 30, 31, 33, 44, 45) . At this time the biological strategies of the adaptations produced in response to altered activity in skeletal muscle of different phenotypes can only be partially characterized. Effects of endurance training (ET) on arteriolar density of white gastrocnemius muscle. Values are means ± SEM. n = 9 for ET and 10 for E-SED. * = ET value significantly different from E-SED with p < 0.05. Effects of endurance training (ET) on arteriolar density of red gastrocnemius muscle. Values are means ± SEM. n = 17 for ET and 18 for E-SED. * = ET value significantly different from E-SED with p < 0.05. Effects of endurance training (ET) on arteriolar density of soleus muscle. Values are means ± SEM. n = 9 for ET and 10 for E-SED. There were no statistically significant differences between ET and E-SED with p < 0.05. Effects of interval sprint training (IST) on arteriolar density of white gastrocnemius muscle. Values are means ± SEM. n = 12 for IST and 15 for I-SED. There were no statistically significant differences between IST and I-SED for any of these parameters (p < 0.05). Effects of interval sprint training (IST) on arteriolar density of red gastrocnemius muscle. Values are means ± SEM. n = 13 for IST and 14 for I-SED. There were no statistically significant differences between IST and I-SED for any of these parameters (p < 0.05).
